FIG. 1 .-Apparatus used: the centrifuge armn (haematocrit head), the micro-haematocrit tube and the stencil cutter. stored in spirit wvhen not in use and fixed for convenience in a cork.
sealed for spinning by a simple rubber band, was introduced by Rosahn (1931) . The present tube is an improved development along the same lines, and, from a single sample of capillary blood, gives both the packed cell volume (P.C.V.) and the haemoglobin (Hb) value.
The micro-haematocrit ( Fig. 1 ) is made from veridia" precision-bore glass tubing* having a guaranteed internal diameter of 0.8 mm.+ 0.01 mm. A length * Obtainable from Messrs. Chance Brothers Ltd., Glass Works, Smethwick, 40, Birmingham. of 10 cm. thus has a volume of 50.3 c.mm. (0.0503 ml.). The tubing was cut to fit our centrifuge arm ( Fig. 1) , about 11.3 cm. long and bevelled at one end, then marked from this end in millimetres and centimetres up to a length of 10 cm.t N1erctLIN graduation was not used. Alternatively, but less conveniently. the tube can be marked only at 5 and 10 cm., and the P.C.V. measured bx a separate millimetre rule.
Technical Procedure
Aqueous heparin solution (1,000 units/ml.) is drawn into the pipette to just beyond the 10-cm. mark, blown out, and the tube then dried in the 56' C. oven.
The pipette. fitted with a rubber mouth-suction tube, is filled with capillary blood from the finger thus: (1) Blood is drawn up to a point about 5 mm. above the 10-cm. mark. (2) The tube is wiped clean. and the upper end of the blood column is brought down exactly to the 10-cm. mark by touching the lower end against the operator's finger. (3) The measured column of blood is next carefully sucked a short distance backwards along the tube and. by means of the suction tube held in the mouth. is made to move backwards and forwards for 30 to 60 seconds in order to heparinize the blood thoroughly. This technique can easily be acquired. (4) After agitation, the column of blood is left in the capillary tube so that a small air space (about 5 mm. long) remains at the bevelled end (Fig. 2) . This small air space is important. If the tube is filled at the bedside and has to be transported to the laboratory it is now sealed by a tightly fitting rubber band.
The tube is carefully held in an approximately horizontal position and the rubber band is removed. (The air space at the bevelled end must be retained.) The tube is then inserted into a centrifuge arm of a standard pattern. The point of the tube is pressed against a firm rubber plate in the peripheral end, and screwed in firmly. Alternatively the tube may be screwed into a metal holder of design similar to the centrifuge arm (Fig. 2) , or into a reinforced rubber band (Fig. 2) . If the latter is to be used for spinning it can be applied in the ward as described above. (Fig. 1) , or a special metal holder as described by Kato (1938) , having at one end an adjustable screw and at the other a small firm rubber plate (Fig. 2) , or a rubber band reinforced on its inner surface with an automobile tyre inner tube patch (Fig. 2) 2 3 of an inch long and fixed by means of a rubber solution, as described by Hamre (1940) , serve as perfectly efficient sealing devices. When a reinforced rubber band is used as a sealing device the diameter of the tip of the pipette should be not less than 2.4 mm., the angle of bevel not greater than 700, and the rubber band should be No. 83 (3 in. long x I in. wide). These specifications are important.
The importance of the small air space at the bevelled end is again emphasized, permitting simple insertion of the tube into the sealing device without loss of blood.
The Validity of Absolute Haematological Values
Derived from Estimations on Capilhry Blood Haemoconcentration or haemodilution can be produced by manipulations. However, when the P.C.V. and Hb values are derived from the same sample of capillary blood, as is the case with this micro-haematocrit tube, any deviations from the true values for the P.C.V. and Hb, due to concentration or dilution, should be roughly proportional and the mean corpuscular haemoglobin concentration (M.C.H.C.), a value derived from these two determinations, would accordingly be little different from the true value, and this appears to be so, as can be seen in Table III. The mean corpuscular volume (M.C.V.), on the other hand, is calculated from the P.C.V. and erythrocyte count, estimations made on two separate capillary blood samples. Accordingly, this value is liable to error if any alteration in capillary blood concentration is produced by handling at the time of either sampling. If after the haematocrit has been filled and agitated it is found that after wiping the skin surface with a swab the puncture is no longer bleeding freely, then it is essential to make a fresh stab ; otherwise a false erythrocyte count will result if blood is obtained from the original puncture after undue constriction or other gross manipulation of the finger.
According to Wintrobe (1951) , " It has been repeatedly shown that there is no difference in counts made on venous blood as compared with capillary blood, if proper precautions to secure a freely flowing sample are observed in each instance."
The haemoglobin content of venous and finger-tip blood shows no significant difference, although blood from the ear lobe contains about 10% more haemoglobin (Bruckmann, 1942) . A similar observation in cases of pernicious anaemia was reported by Duke and Stofer (1922) . Capillary blood from the heel of infants is said to give a higher value than venous blood (Andresen and Mugrage, 1938; Mollison and Cutbush, 1949) . These factors, and any degree of shock present, must all be borne in mind when haematological values are being derived from capillary blood.
The Advantages of the Micro-haematocrit Tube
With this simple and yet accurate pipette we are in a position to discover the patient's erythrocyte count, P.C.V., and Hb content without resorting to venepuncture, an obvious advantage in many situations. Also the micro-haematocrit's requirement of only 0.05 ml. may be useful when only a small quantity of blood is available for all investigations. For the experimentalist working with small animals this haematocrit has obvious merits.
Summary
A new micro-haematocrit, made from " veridia" precision-bore glass tubing, is described. It can be filled directly from the finger-tip, and allows determination of both packed cell volume and haemoglobin values on a single sample of capillary blood (0.05 ml.). This is a simple instrument, and if used as detailed gives extremely accurate results. It is of clinical importance to be able to obtain these haematological values from capillary blood.
I would like to thank Professor A. C. Lendrum for his kind encouragement, assistance, and advice at different stages during the preparation of this paper. I am also deeply indebted to Dr. T. E. Faulkner for the statistical analysis of results. My thanks are also due to Dr. C. G. Woods, who performed the control series of observations, Mr. P. Harrison for the photograph (Fig. 2) , and Mr. J. W. Brodie, who made the special metal holder.
